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INTRODUCTION 
In a previous paper (1) we have described the isolation of the virus of 
poliomyelitis from the throats of two patients, each of whom had de- 
veloped a brief minor illness during an epidemic of poliomyelitis.  This 
finding together with the experience of many previous observers, and 
our own field observations (2, 3), have led us to believe that during an 
epidemic of poliomyelitis many brief illnesses,  which present symp- 
toms  similar to  those of incipient frank poliomyelitis, probably  are 
mild, or abortive forms of the disease.  The significance of these abor- 
tive forms lies in their frequency, for in observations drawn from two 
epidemics (the New England epidemic of 1931, and the Pennsylvania 
epidemic of 1932),  they were found to outnumber the frank cases by 
from four to  six times  (3).  Consequently, within this broader con- 
cept of the disease lies a possible explanation of the manner in which 
many adults acquire immunity to poliomyelitis and it is with a single 
phase of the latter question that this communication will be concerned, 
in that it will deal with the detection of neutralizing antibodies for 
poliomyelitis virus in  the  blood  of  individuals who  have  sustained 
these mild abortive attacks. 
At the onset an explanation is required of our usage of the term 
"abortive  poliomyelitis,"  for  it  has  been  employed  differently by 
different observers.  Under this head some have listed (a) frank cases 
of poliomyelitis in which signs of meningitic or inyelitic involvement 
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were present,  but in  which  paralysis  did not  develop;  others  have 
listed,  either together with these non-paralytic  cases or separately,  a 
syndrome  (b)  which presented only the signs of an acute general in- 
fection.  These  different  criteria  together  with  our own,  have  been 
discussed in one of our previous papers  (2).  It may suffice to  say, 
however, that our usage of the term abortive poliomyelitis has been 
applied only to the latter syndrome (b), and as such it conforms in part, 
at least,  to  that  of Wickman  to whom the term  was originally due. 
The clinical recognition of these abortive cases is primarily dependent 
upon  their  occurrence  during  an  epidemic  of  poliomyelitis.  The 
clinical  picture  is  that  of an  acute febrile episode usually of  1 to 4 
days' duration, which is generally characterized by such symptoms as 
vomiting, headache, sore throat,  pain in the back and limbs, and list- 
lessness.  It conforms closely to that of the first phase of the so called 
"dromedary" form of the frank disease, and according to Draper (4), 
is identical  with  it.  We believe that  this  clinical  picture  is  not  as 
vague as was at one time supposed, even though unexplained fever is 
still perhaps its major feature, and even though there are no practical 
tests as yet available for its definite diagnosis.  There  are, however, 
certain  measures which may be applied for its identification;  one of 
them is the isolation of the virus to which we have  already referred 
(1).  Another is the determination of the development of neutralizing 
antibodies in  the  sera of individuals  who have  sustained  an  attack. 
Our present study will describe our methods of employing this second 
procedure without an attempt to interpret the findings in the broader 
sense of host resistance to poliomyelitis. 
The literature dealing with previous attempts to demonstrate neutralizing anti- 
bodies for the virus of poliomyelitis from patients  who had sustained abortive 
attacks,  reveals somewhat variable results.  Soon  after the discovery that these 
neutralizing antibodies could be demonstrated in the serum of patients  who had 
sustained a frank attack of the disease, Netter and Levaditi (5) reported a single 
instance in which similar antibodies were found in the serum of a child who had 
sustained an abortive attack.  They describe two children in one family--Emile 
and Henriette.  On Jan. 14, 1910, Emile, aged 6 years, developed a frank attack 
of poliomyelitis with subsequent paralysis.  About 10 days previously, Henriette, 
whose age is not given, had been sickly and cross,  would not eat, hesitated to walk, 
and complained of tenderness in the limbs.  A lumbar puncture was not reported 
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Samples of blood were obtained about 10 weeks (exact time not stated) after the 
onset of both illnesses.  The serum from the frank and the abortive case neutra- 
lized the virus.  The character of the strain of virus used is not specified.  In 
their neutralization  tests equal parts of serum and virus suspension were employed 
which, unless otherwise stated, is the technique followed in all subsequent experi- 
ments by other authors listed in this review. 
A year later Anderson and Frost (6) made a more extensive study of the neutra- 
lization test in a  series of ten cases  which they felt were probably examples of 
abortive poliomyelitis of the Wickman type.  Seven of these ten abortive cases 
represented adults who were from 22 to 40 years of age.  Blood samples were col- 
lected from 1 to 4 months after their acute illness.  A passage strain of the virus 
was employed for their neutralization tests which were set up as follows: 0.5  cc. 
of a 5 per cent virus suspension, 0.5 cc. of serum to be tested, and 0.1 cc. of fresh 
normal serum.  The first series of neutralization tests showed that sera from the 
seven adult members of the series neutralized the virus, whereas sera from the 
three juvenile members aged 16, 10, and 7, did not.  A repetition of the tests on 
the sera of the three juveniles in which a weaker (1 per cent) suspension of virus 
was employed, showed neutralization  to be still absent from the sera of the patient 
aged 16, but to be present in the two younger children.  These experiments have 
been transcribed in some detail because we believe such details to be important in 
the light of their present day interpretation.  It is not surprising that tests from 
all of the seven adults should neutralize the virus.  Furthermore, it is questionable 
whether the positive results obtained in any of their tests are significant, for as has 
been pointed out by Shaughnessy, Harmon, and Gordon (7) the results may have 
been influenced  by the addition of normal human serum to activate the serum virus 
mixtures.  Nevertheless, the negative neutralization tests on a  single child who 
had sustained an abortive attack should be noted, even though they were per- 
formed by a rather unusual method. 
At about this time Miiller also reported a single instance of a positive neutra- 
lization test in a child who had sustained an abortive attack.  Details of the test 
or the time interval after the disease at which the sample was obtained, are not, 
given (8).  Peabody, Draper, and Dochez (9), using a  1 : 10 virus-serum mixture, 
reported a  positive neutralization test in the serum from one of three suspected 
cases,  although according to the diagnostic criteria employed by these observers, 
the case with neutralization would today be classified  not as a true abortive case 
but as a non-paralytic  frank case, in that it showed a pleocytosis in the spinal fluid. 
During the subsequent 20 years, in spite of the fact that knowledge of technical 
details of the neutralization test increased, and that considerable data were  col- 
lected upon the incidence of normal individuals in various populations and age 
groups whose sera gave positive tests, little or no work seems to have been done 
upon the relation of this antibody content to the abortive case.  It became evi- 
dent during this period that sera from the majority of supposedly normal adult 
individuals contained neutralizing antibodies for  passage  strains of  the  virus. 
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lication of the International Committee for the Study of Infantile Paralysis  (10) 
to which the reader may be referred.  It also appeared during this period  that 
certain discrepancies in results were obtained with the neutralization test on both 
convalescent and normal sera by different observers.  Some of these results have 
been summarized and compared by Howit (11), who assigns her own low percent- 
age of positive neutralization tests on convalescent sera from frank cases,  among 
other reasons, "perhaps to the fact that the adapted monkey strain virus is not 
regularly neutralized by the human antiviral substances, especially if the latter are 
in low concentration  in the blood." 
However, in 1931 the abortive case and its relation to the presence of antiviral 
substances in the blood again began to receive attention (12).  A year previously, 
Fairbrother and Brown (13) obtained samples of sera from a series of juvenile in- 
mates of a  boarding school which had  sustained an outbreak of poliomyelitis. 
6 months after the outbreak, sera were obtained from nine of the inmates whose 
ages ranged from 8 to 13 years.  One of them had sustained an abortive attack, 
four had sustained frank attacks of bulbar poliomyelitis, two had been in close 
contact with these cases,  and two had been in remote contact.  Sera from two 
children who had arrived at the school after the epidemic were included as controls. 
Neutralization tests upon this group showed that all of the sera except the two 
controls possessed  antiviral substances for a virulent passage strain of the virus. 
The authors concluded that the positive neutralization tests observed in the con- 
tacts supported the view that the immunity  of adults is most probably due to sub- 
clinical infections. 
A year later Kramer and Aycock (12) reported an experiment of similar nature. 
The circumstances under which their experiment was performed were as  follows: 
In October,  1930, five cases  of poliomyelitis occurred in a  small  Massachusetts 
town.  Residence was established in the town with the  appearance of the first 
case and the population was canvassed.  The histories of all illnesses which  oc- 
curred during the epidemic were collected,  and approximately 50 mild illnesses, 
which conformed in their symptomatology to abortive poliomyelitis of the Wick- 
man type, were found.  5 months later sera were obtained from about half of  this 
group of 50 children.  As controls, sera were also obtained from similar age groups 
of (a) local children, who had not passed through any recognizable illness, and (b) 
children from an adjacent town where no poliomyelitis had occurred.  The re- 
sults of the neutralization tests in these three groups of  children proved to be al- 
most identical; that is, the sera from 54 to 60 per cent of the school children under 
15 years of age in all of the three groups tested failed to show the presence of neu- 
tralization, or in the words of the authors, "The expectation of a high rate of im- 
munity in those  having passed  through  the  mild illness did not materialize." 
Another aspect of this problem which deals with so  called subclinical or  latent 
immunization occurring in association with an epidemic was subsequently tested 
by Kramer (14).  From a group of twenty-three persons who had been in inti- 
mate or prolonged contact with a patient with poliomyelitis, sera were obtained 
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samples neutralization tests were negative.  Six of these twelve cases were avail- 
able for retesting after  5 months and at this time the neutralization  tests were 
positive.  Sera were also obtained from another group of fifteen persons several 
days following casual and indirect contact; eight failed to neutralize and of these, 
six were available for retesting 3½ months later.  Here the late tests were found to 
be negative.  He concluded that, "The evidence presented indicates that immunity 
may follow exposure to the virus without evidence of disease." 
In r6sum~, therefore, the previously reported attempts to detect the 
presence of neutralizing antibodies for the virus following abortive at- 
tacks of poliomyelitis have yielded some conflicting results and widely 
different  interpretations.  The  presence  of  an  acceptable  positive 
neutralization  test following an abortive attack has been reported in 
three single instances by three groups of observers (5,  8,  13),  whereas 
a  single  negative  instance  has  been  reported  by another  group  (6); 
and  in  the  large  number of  possible mild  abortive  cases  tested  by 
Kramer and Aycock (12), no appreciable increase in neutralization in 
the whole group was noted.  What renders the interpretation of these 
findings  still  more  difficult is  the  impression  that  neutralizing  anti- 
bodies  may  occur  with  considerable  regularity  (13),  or  frequently 
(14), in the blood of contacts who have passed through  an epidemic 
without having sustained a frank or an abortive attack of the disease. 
Several features should be pointed out which, according to data pre- 
sented in this and our previous paper (15), probably influence the in- 
terpretation  of the  results  of these tests.  These  are:  (a)  all of the 
tests which we have transcribed from the literature in which either the 
presence or absence of neutralization  following an abortive attack of 
poliomyelitis  is  described,  have  been  based  on  single  convalescent 
samples of serum;  (b)  those in  which negative  results were reported 
were obtained 4 or 5 months after the illness, and the negative results 
have been reported with the implication that the absence of neutraliz- 
ing antibodies at that time suggested that such antibodies had not been 
previously present; and (c) passage strains of the virus were employed 
in testing the neutralization of the sera from all of the suspected abor- 
tive cases and from contacts, except in two of the earlier publications 
in which the character of the strains is not specified (5, 7). 
Methods 
It has been our aim in this work to obtain serial samples of blood 
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tive  poliomyelitis,  (b)  during  convalescence,  and  (c)  several months 
later;  and to compare the virus-neutralizing properties of these serial 
samples from each patient. 
For the neutralization tests both human and passage strains of virus were em- 
ployed.  The reasons for laying emphasis upon the use of a human strain for these 
tests are given in the previous paper (15), together with a critical review of our 
experiences  with the test, the technique and principles which we have employed, 
and a comparative series of results with a human and passage strain in frank cases. 
Primarily, certain points should receive emphasis, particularly as we believe that 
the attempt is often made to obtain more information from the neutralization test 
in this disease than it actually at present affords.  In our hands it has proved but 
a rough  qualitative  estimate of an unknown  amount of neutralizing  antibody 
for a given strain of virus, for we have not tried to quantitate the results.  What 
relationship this unknown level of neutralizing antibody for various strains of the 
virus bears to questions of clinical immunity in poliomyelitis is also unknown.  We 
believe that the most tangible information to be gained from the qualitative test is 
that afforded by testing serial samples of serum from the same individual in the 
same experiment.  If serial tests thus performed show different results, then one 
can say that the neutralizing antibody content has changed in a given direction 
provided the tests were above reproach, but here again, and especially in using a 
human strain of virus, and sera in which the antiviral content is close to the border- 
line of neutralization, the susceptibility of individual monkeys or perhaps other 
unknown factors have occasionally  given rise to discrepant results (15). 
EXPEI~NTAL 
The number of available individuals upon whom it was possible to 
obtain  samples of blood before,  during,  and  after an  attack of mild 
abortive poliomyelitis was necessarily small and the  results shown in 
this  paper  represent  two  small  groups  of  individuals  from  each  of 
whom two or three samples were obtained.  All of the patients stud- 
ied were seen in the vicinity of New Haven during the 1931 epidemic. 
The first group of individuals which have been studied intensively, represent a 
family composed of six children in which  an epidemic of poliomyelitis occurred. 
A schematic diagram of this family (Or.) has been published in one of our previous 
articles which describes an unsuccessful  attempt to isolate the virus of poliomye- 
litis from the throats of these particular children  (1).  Five of the six children  in 
this f~m~y became ill between Sept. 10 and 16, 1931, and in four of them the illness 
was initiated  with  practically the  same  symptoms;  namely, fever,  headache, 
vomiting, and pain in the neck, back, or limbs.  One of these illnesses (that in the 
child Irving) turned out to be a frank case of poliomyelitis.  Another child, Frances, JAMES  D.  TRASK AND  JOHN  R.  PAD1,  537 
developed what was probably a frank case in which the diagnosis of  nervous in- 
volvement rested upon the fact that she sustained a residual facial paralysis.  In 
two other children the symptoms were typical of mild abortive poliomyelitis and 
it may be a little more than chance that these two abortive cases occurred in older 
members of the family than did the two frank cases, for as we have recently em- 
phasized, in this particular epidemic at least, the abortive cases tended to appear 
in an older age group than did the frank cases (3).  The fifth illness occurred in 
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T~.xT-FIo.  1.  Diagram of  Family  Or.,  in  which are  shown various illnesses 
designated by solid and shaded areas and also the results of  the neutralization 
(or protection) tests taken during and after these illnesses. 
We have in this family two examples of mild abortive poliomyelitis 
representative  of  the  syndrome which we wish  to  test;  two  positive 
controls, in that they represent frank cases; and two contact, or nega- 
tive controls which represent either no illness at all or an illness (brief 
diarrhea of unexplained origin) which does not conform to the clinical 
picture of abortive poliomyelitis. 538  NEUTRALIZING  ANTIBODIES  IN POLIOMYELITIS 
A series of blood samples were obtained from all of the children in 
this family on Sept. 19, 1931, which was during the period when most 
of the children were or had been recently ill.  A second series was ob- 
tained three weeks later on Oct. 12.  A third series, obtained 9 months 
later unfortunately  was lost.  A fourth series was obtained 14 months 
later from all but the youngest child, who, during the interim, had 
been placed in a foster home and was not accessible. 
The results of the first  tests  with  our  human or W  strain in its 
seventh passage, which appear in Text-fig. 1, represent two individual 
experiments embracing all but one of the seventeen samples of sera 
which were  tested.  It was our object in these  two  experiments to 
include all three tests on the same patient in the same experiment 
thus controlling the amount of virus used in serial tests.  In both frank 
cases (the positive controls) neutralization was present 3 weeks after 
the illness and in one of them 9 days after the onset of symptoms, and 
in both of the late samples (taken 14 months later) neutralization was 
again found to be present.  In the two abortive cases neutralization, 
which had been absent 3 days from the onset of symptoms, had ap- 
peared after 3 weeks but had again sunk below the quantitative level 
of the test 14 months later.  1  Of the two contact controls the young- 
est child failed to show neutralization in either sample and the older 
child (Edward) was found to have neutralizing antibodies in all three 
specimens.  The tests on neither of the two contacts can therefore be 
considered as satisfactory from the standpoint of giving information 
about the latent development of neutralizing antibodies.  The appar- 
ent eventual decline of neutralizing antibodies revealed by the two 
abortive cases is in keeping with that seen in many infectious diseases 
but it is somewhat at variance with the usual concept held in polio- 
myelitis; namely, that once a  given level of  neutralizing substances 
appears in the blood they persist.  However, a  reasonable criticism 
of the orthodox view is that most of the neutralization tests upon which 
it has been based have been done with passage strains of the virus. 
The second group of mild abortive cases in which serial blood sam- 
1 As will be subsequently seen, the first  sample of  serum from Charles was 
probably close to the border line between a positive and negative test.  Repe- 
titions of this test were positive and represent the single apparent discrepancy  in 
the results shown  in Table I, as compared  with the results in Text-figs. 1 and 2. JAMES  D.  TRASK  AND  JOHN  R.  PAUL  539 
ples  were  obtained  (Text-fig.  2),  is  composed of three  children  who 
were members of  a  small  community in  Madison,  Conn.,  which  sus- 
tained  an  extensive  epidemic of poliomyelitis during  the  summer of 
1931.  Details of this epidemic have been described in another paper 
(1), in which a diagram is shown giving the time relationships between 
the  twenty-five abortive  and  the  four frank  attacks of poliomyelitis 
which occurred among forty-one children in this community. 
All of the three children  studied in this report had presumably been exposed to 
poliomyelitis in this community on several occasions  during a period of 35 to 40 
days prior to the time at which  they developed an abortive attack.  From the 
~6E 
! 
SEPTEMBER- 1931  ~  °l  I  OCTOBER 
,  ,  ~  m  zo  ~  ,  5  ;o  ,s 
I III  III  II  II  III  I IIIII  II  II[  II  III  III  I 
I  ~  25  DAYS  ,  " )I 
÷ 
R.WE.  ,~  5 
Y.~  1,  .~  D~S  '1 
÷  ÷ 
M,D6  I0 
1"  -  2o  .....  I 
--  + 
4 E.DG.  I~ 
NO  ~  COMPLETE  ~  PARTIAL 
m"  FTK)TECTION  PROTECTION  ,~m PROTECT-K3N 
TExT-FIG. 2.  Three cases of abortive poliomyelitis in which neutralization (or 
protection) tests were done on convalescent and earlier samples of serum. 
throat of one (R. We.) of these three children, the virus of poliomyelitis had been 
isolated on the day of his illness.  A blood sample was obtained at this time, 
Sept. 4, and a second (convalescent)  sample was obtained on Sept.  29.  The two 
other children in the group of three from the Madison community represented two 
members of the same family, in whom we were fortunate to obtain blood samples a 
few days prior to the time when they contracted mild abortive attacks of the dis- 
ease.  These first samples were obtained on Sept.  15.  One of the children,  M. 
Dg., aged 10, developed an abortive attack on Sept. 19; the other child, E. Dg., 
aged 4,  an abortive attack on  Sept.  22.  A second (convalescent)  sample was 
obtained on Oct. 12, 20 and 23 days after the onset of these illnesses. 
The results of the tests with the human or W  strain appear in Text- 
fig. 2.  They represent two neutralization  experiments in which both 540  NEUTRALIZING  ANTIBODIES  IN  POLIOMYELITIS 
samples of blood from R. We., were included in the first experiment 
and both samples from the other two children in the second.  In two 
of these children an increase of antiviral substances was found subse- 
quent to the abortive attack; in the other child, M. Dg., neutraliza- 
tion was present 9 days before she developed an abortive attack, and 
also in the convalescent specimen.  Whether or not there was a change 
in the neutralizing antibody content of the convalescent sample from 
M. Dg. as opposed to the pre-illness sample is not determined by these 
tests, but, as will be subsequently shown with the passage or M strain, 
a  slight increase was demonstrated in  the second sample from this 
child.  The presence of neutralizing antibodies in the first pre-illness 
sample from M. Dg. tested in this experiment is difficult to explain, 
and although the result has been modified somewhat by subsequently 
repeated tests with the W strain (two tests have been positive and one 
negative) it nevertheless shows us that  a  level of neutralizing anti- 
bodies,  which was probably close to  the borderline of a  positive or 
negative test, did exist in this child prior to the time in which she be- 
came ill with abortive poliomyelitis. 
Comparison of Neutralization  Tests with the Human  (W)  Strain  and 
the Passage (M) Strain 
In Table I is shown a comparative series of results with two strains, 
our human (W) and a passage (M) strain.  The manner in which these 
results have been recorded in the table deviates somewhat from the 
manner in which they appear in Text-figs. 1 and 2, in that some of the 
results marked by an asterisk or a dagger represent not a single experi- 
ment  but  the  average of several experiments and  the majority re- 
sults have been recorded.  This gives rise to  a  single apparent dis- 
crepancy; namely, the result of the test with the W strain on the first 
sample from Charles Or.  in which neutralization was absent  in  the 
first experiment (recorded in Text-fig. 1) and present in two subsequent 
experiments. 
Differences between the pattern of results obtained with the two 
strains  are quite apparent  and have been discussed in the previous 
publication (15),  in which the influence exerted by the age of the pa- 
tient upon the result of tests performed with the passage strain has 
been pointed out.  Those performed with the  M  strain upon these JAMES  D.  TRASK  AND  JOHN  R.  PAUL  541 
children who were under 10 years of age show no demonstrable effect 
which might have been induced by an abortive attack of poliomyelitis, 
but on the other hand, in two of the older children (10 and 13 years of 
age),  there is an  apparent  increase  in neutralizing  power associated 
with the abortive attacks.  It is also important to note that, although 
in these same two cases of abortive poliomyelitis (Charles Or. and M. 
Dg.) no consistent increase in antiviral content could be demonstrated 
in the early convalescent sample of sera with the W  strain, in both of 
these  cases  a  slight  increase  was  demonstrable  with  the  M  strain. 
TABLE I 
Comparative  Neutralization  Tests with a Human Strain (W) and a Passage Strain 







Human (W) strain 
Age 
yrs. 
4  -- 
5  -- 
10  +* 
11  -t 
13  +* 
Before or  3 wk'.  14 mos. 






Passage (M) strain 
Before or  3 wks. 
during  later  attack 
_  .4_ 
+t  + 





-, no neutralization,  q-, partial neutralization.  +, complete neutralization. 
* Test repeated,  discrepant  results  obtained,  majority  or average result  ac- 
cepted. 
t Test repeated, similar result obtained. 
The significance of this finding is not apparent.  One cannot say that 
the  dividing  line  between  a  positive  and  negative  test with  the  M 
strain  represents  a  quantitative  level of the  same neutralizing  anti- 
body which is merely higher than that recorded by the W  strain,  for, 
as  previously emphasized  (15),  there  are  qualitative  differences be- 
tween these two strains.  Nevertheless, in spite of the relative inac- 
curacy of the  tests  employed,  and  of our inability  to  interpret  the 
results  adequately,  we believe that  information  of  some  clinical  or 
immunologic significance can be obtained from each set of tests, and 
that the data presented in Table I  answer the question in the affirma- 542  NEUTRALIZING  ANTIBODIES  IN  POLIOMYELITIS 
tive as to whether or not neutralizing antibodies appear in the blood 
shortly after a mild abortive attack. 
DISCUSSION 
Our results show that in at least three out of the five cases of mild 
abortive poliomyelitis in  which serial  samples of blood  were tested 
with a human strain of virus there was a greater neutralizing capacity 
in the convalescent (3 weeks) sample than existed in an early sample 
obtained during or before this period of acute illness and that the two 
other cases,  tested with  a  passage  strain,  also  showed a  similar al- 
though slight increase.  It is conceivable that these findings bear no 
relationship to the acute illness through which the patients had re- 
cently passed, and may rather be an expression of certain physiologi- 
cal  fluctuations  in  endocrine  balance,  which  Jungeblut  and  Engle 
have recently described (16),  but we think this unlikely in this par- 
ticular instance. 
Furthermore, there are certain features of this work which appear to 
be a little at variance with current opinions about the average rate of 
the production of neutralizing antibodies in the blood of individuals 
convalescing from frank  and  abortive  cases of the  disease  and  the 
subsequent persistance of these antibodies.  It is not surprising that 
such is the case because in most previous experiments dealing with 
this problem the work has been done with a passage strain of the virus. 
Our observations with the human strain  record the fact that  when 
neutralizing antibodies appear in association with an abortive or frank 
attack they generally appear rapidly; that is, within 3 weeks and per- 
haps  (Charles  Or.)  within  a  few days.  In  the  frank  cases  tested 
about a year later these antibodies were found to persist, whereas in 
the two abortive cases similarly tested, the antibodies had again fallen 
below the quantitative level of the test.  The suggestion is that the 
most severe cases, or at least those in which demonstrable involve- 
ment of the central nervous system occurred, developed a higher anti- 
body content than did the mild abortive cases although the data on 
this point  are too limited to  warrant discussion.  It is possible,  al- 
though we have no records of its occurrence, that individuals may fre- 
quently sustain more than one abortive attack; that there may be a 
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by this, and perhaps other influences (17), to account for the relatively 
higher titers usually recorded in adult samples of blood, but we would 
call attention to the fact that here again there is little knowledge of the 
antibody content of the blood for human strains of poliomyelitis virus 
in various adult populations, because tests with human strains on an 
appreciable number of adult individuals have not to our knowledge 
been done. 
In conclusion, as stated in the introduction of this paper, it has not 
been our object to attempt to generalize with regard to our findings 
in  terms  of  resistance  or  general  immunity  to  poliomyelitis.  The 
reasons for this are that we regard the presence of neutralizing anti- 
bodies in the blood~ at least as measured by the methods recorded in 
this paper, as but one phase of immunity to poliomyelitis.  The major 
significance of our results rests not in an explanation of mass immunity 
to poliomyelitis, but that they further confirm a view, held previously 
by many observers, that certain characteristic types of minor illnesses 
which accompany an epidemic of poliomyelitis represent mild cases o! 
the disease. 
CONCLUSION 
The neutralizing antibody content for poliomyelitis virus has been 
tested with both a human and a passage strain of the virus in serial 
samples of sera from five mild cases of abortive poliomyelitis, and an 
increase in this antibody content has been demonstrated in convales- 
cent samples obtained within 4 weeks of the acute illness. 
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